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US 2005-199919 

AB A biphasic formulation of an inositol compound and lipoic acid for oral 

administration is disclosed. The lipoic acid and the inositol compound are 
combined with excipient materials in such a way that those materials 
provide for an immediate release of a first portion of the active 
ingredients from the formulation followed by a gradual release of any 
remaining active ingredients in a manner which makes it possible to (1) 
quickly obtain a therapeutic level of the active ingredients; and (2) 
substantially increase the period of time over which therapeutic levels of 
the active ingredients are maintained relative to a quick release 
formulation. These features make it possible to use the formulation to 
reduce serum glucose levels and maintain those reduced glucose levels over 
time to treat diabetic polyneuropathy and thereby obtaining a range of 
desired therapeutic results. 
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The present invention provides peptide analogs which are antagonists of 

gastric inhibitory peptide (GIP) . The peptides, based on GIP 

1-42 include substitutions and/or modifications which have enhanced 

resistance to" degradation by the enzyme dipeptidyl peptidase 

IV (DPP IV) . The invention also provides a process of N 

terminally modifying GIP and the use of the peptide analogs for treatment 
of diabetes. 
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OTHER SOURCE (S) 
AB 



MARPAT 139:240366 
The invention provides new uses of DPIV-inhibitors of the 
invention, and their corresponding pharmaceutically acceptable acid addition 
salt forms, for lowering blood pressure levels. Compds . of the invention 
include peptides and peptide-like compds. (preparation described). 
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Methods for improving islet signaling in 
diabetes mellitus and obesity using 
dipeptidyl peptidase IV 
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20050120 



AB 



US 2003-676832 
US 2004-910176 
US 2001-824622 
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US 2002-200870 
WO 2002-EP8931 
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The present invention discloses methods for therapeutically treating 
mammals, including but not limited to humans, to increase the relative 
insulin producing performance of endogenous pancreatic p-cells, to 
cause differentiation of pancreatic epithelial cells into insulin 
producing p-cells, to improve muscle sensitivity to insulin and other 
weight control efforts by the chronic oral administration of a dipeptidyl 
peptidase (DP IV) inhibitor. The administration causes the 
active form of GLP-1 and other non-nutrient stimulated growth hormones to 
remain biol. active longer under physiol. conditions.. The extended 
presence of such hormones, in particular in the pancreatic tissue can also 
facilitate differentiation and regeneration of the p-cells already 
present that are in need of repair. 
REFERENCE COUNT: 114 THERE ARE 114 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE RE 
FORMAT 
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A method for the treatment of diabetes mellitus, especially Type 2 
diabetes and conditions associated with diabetes mellitus 

in a mammal, e.g. a human, comprises administering an effective, nontoxic 
and pharmaceutically acceptable amount of a dipeptidyl 
peptidase IV inhibitor and another 
antidiabetic agent to a mammal in need thereof. 
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The present invention relates to the preparation of N- (substituted 
glycyl) -2-cyanopyrrolidines . Thus, l-chloroacetyl-2- (S) -cyanopyrrolidine 
(synthetic preparation given) is reacted with 2- [ ( 5-chloro-2-pyridinyl ) amino] 
1, 1-dimethylethylamine in the presence of K2C03 to give 

1- [ [ [2- [ (5-chloro-2-pyridinyl) amino] -1, 1-dimethylethyl] amino] acetyl] -2- 



cyano- (S) -pyrrolidine. The prepared compds . inhibit DPP-IV ( 
dipeptidyl-peptidase-IV) activity. They are 

therefore indicated for use as pharmaceuticals in inhibiting DPP-IV and in 
the treatment of conditions mediated by DPP-IV, such as 
non-insulin-dependent diabetes mellitus, arthritis , obesity, 
osteoporosis and further conditions of impaired glucose tolerance. Data 
for biol. activity of some of the prepared compds. were given. 
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A review discusses the synthesis, pharmacol. actions, and clin. studies of 
P32/98, a novel class of antidiabetic agents. P32/98 is a highly 
specific, reversible, competitive, transition-state analog 
inhibitor of the regulatory enzyme, dipeptidyl 
peptidase IV that is involved in signal transduction 

processes occurring during the immune responses leading to development of 
type 2 diabetes. It has been chosen for further development as 
an agent having the potential to improve glucose tolerance and thus be 
advantageous in the management of type 2 diabetes . 
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A method is disclosed which permits, owing to the simultaneous and joint 
inhibition of the enzyme activities of (1) alanyl-aminopeptidase and 
dipeptidyl-peptidase IV, (2) 
dipeptidyl-peptidase IV and 

angiotensin-converting enzyme, (3) dipeptidyl-peptidase 
IV and prolyl-oligopeptidase, and (4) dipeptidyl- 
peptidase IV and X-Pro-aminopeptidase, the inhibition of 

DNA synthesis and thus the proliferation of mononuclear cells and T cells 
to an extent which cannot be obtained by individual application of the 
enzyme inhibitors, even when used in higher doses. Although the 
above-mentioned inhibitors influence the same process, namely 
DNA synthesis and thus the proliferation of immune cells, this effect is 
not complete and not long-lasting when the inhibitors are used 
individually. The functional overlapping of enzymic activities results, 
as is supported by exptl. data, in an additive/ superadditive 
inhibitory effect on DNA synthesis and the proliferation resulting 
from the simultaneous inhibition of a plurality of the above enzymes. The 
invention shows that the simultaneous application of inhibitors 
of the above enzymes or of corresponding prepns . and forms of 
administration is suitable for the therapy of autoimmune diseases and 
chronic diseases with an inflammatory genesis, as well as for the 
treatment of post-transplant rejection episodes. 
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AB Compds. of formula I [Rl = H or CN; R2 = S, O, S02 or CH2; R3 = CO, CH2 or 

covalent bond; R4 = optionally substituted aromatic N-containing heterocycle; 

Y = 

(CH2)n; n = 1-5] were prepared as inhibitors of dipeptidyl 
peptidase IV. Thus, compound I (Rl = CN, R2 = H, R3 = CO, 
R4 = pyrazine, n = 3) was prepared as trif luoroacetate via coupling of 

(2S) -pyrrolidine-2-carbonitrile hydrochloride (preparation given) with 
Na-BOC-Nw-pyrazinyl-2-carbonyl-L-ornithine (BOC = 

tert-butoxycarbonyl) . Compds. of the invention were competitive 
inhibitors of dipeptidyl peptidase IV 
with Ki values less than 300 nM. 
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AB The invention discloses 



a method for therapeutically treating mammals, 
including but not limited to humans, to increase the relative 
insulin-producing performance of endogenous pancreatic p-cells and to 
cause differentiation of pancreatic epithelial cells into 
insulin-producing p-cells. Oral administration of a DPIV 
inhibitor causes the active form of GLP-1 to be preserved longer 
under physiol. conditions. The extended presence of GLP-1, in particula 
in the pancreatic tissue facilitates differentiation and regeneration of 
the p-cells already present that are in need of repair. These 
repaired insulin-producing cells can contribute to the correction and 
maintenance of normal physiol. glycemic levels. 
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AB Dipeptidyl peptidase IV inhibiting compds . I 

(x = 0 or 1 and y = 0 or 1 provided that x = 1 when y = 0 and x = 0 when y 
= 1; n = 0, 1; X = H, CN; Rl, R2, R3 and R4 = same or different and 
independently selected from H, (un) substituted chain or cyclic components) 
and the pharmaceutical^ acceptable salts or prodrugs (no data) were 
prepared Thus L-pyroglutamic acid Et ester was protected, cyclopropanated 
and reacted further with (S) -N-BOC-isoleucine providing an intermediate II 
which reacted further to yield the fused cyclopropylpyrrolidine III in 57% 
yield. A method is also provided for treating diabetes and 
related diseases , especially Type II diabetes , and other diseases by 
employing a title DP 4 inhibitor or a combination of DP 4 
inhibitor and one or more of another antidiabetic agent such as 
metformin, glyburide, troglitazone, pioglitazone, rosiglitazone and/or 
insulin and/or one or more of a hypolipidemic agent and/or anti-obesity 
agent and/or other therapeutic agent. 
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Design and synthesis of N-substituted glycyl 
2-cyanopyrrolidines as a new class of DPP-IV 
inhibitors 

Brinkman, John A.; Villhauer, Edwin B. ; Naderi, Goli 
B.; Hughes, Thomas E.; Mone, Manisha; Russell, Mary 
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Abstracts of Papers, 222nd ACS National Meeting, 
Chicago, IL, United States, August 26-30, 2001 ( 
2001), MEDI-039. American Chemical Society: 
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CODEN: 69BUZP 

Conference; Meeting Abstract 
English 

Dipeptidyl peptidase IV (DPP-IV, EC 
3.4.14.5) is a post-proline cleaving enzyme which catalyzes the cleavage 
of dipeptides AA-Pro (AA=amino acid residue) from the N-terminus of 
proteins. Inhibition of DPP-IV has been recognized as a mechanistic 
approach of potential value in the treatment of type 2 diabetes. 
Our work will describe the design and synthesis of a new class of potent, 
selective and stable DPP-IV inhibitors. The synthesis will 

focus on the use of both resin-based and solution-based chemical to incorporate 



DOCUMENT TYPE: 
LANGUAGE : 
AB 



various N-substituted glycines at the P2 position of the dipeptide 
inhibitor. Details of the structure-activity relationships 

associated with variations of the P2 position will be highlighted leading to 
NVP-DPP728, currently in phase II clin. trials. 
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AB The present invention relates to a method preventing beta cell 

degeneration, such as necrosis or apoptosis of beta cells in a subject, 
comprising administering a DPP-IV (dipeptidyl peptidase 
IV) inhibitor to said subject. The invention 

furthermore relates to a method for increasing the number and/or the size of 
beta cells. The invention also relates to a method for delaying the 
progression of Impaired Glucose Tolerance (IGT) to type 2 diabetes 



, as well as a method for delaying the progression of non-insulin 
demanding type 2 diabetes to insulin-demanding type 2 
diabetes . 
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Aspects), 381-387 

CODEN: EXMDA4; ISSN: 0531-5131 

PUBLISHER: Elsevier Science B.V. 

DOCUMENT TYPE: Journal 
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AB The insulin-releasing action of glucose absorbed after a meal is amplified 
by the concurrent release of the gut hormones (incretins), 
glucose-dependent insulinotropic polypeptide (GIP) and glucagon-like 
peptide 1 (GLP-1) . Their rapid deactivation by DPPIV can be modulated by 
inhibition of the enzyme. After preclin. investigations, the drug 
candidate Di- [3N- ( (2S, 3S) -2-amino-3-methyl-pentanoyl ) 1, 3-thiazolidine] 
fumarate (P32/98) has entered clin. phases I and II. Phase I - A 
randomized and double-blind study was designed to investigate safety and 
tolerability of P32/98. Thirty-six healthy male volunteers received 
ascending single oral doses of P32/98 (7.5 to 240 mg) or a placebo. Drug 
administration (t = 0) was followed by a standard oral glucose tolerance test 
(OGTT) at t = 10 min. Safety laboratory, vital signs, 12-lead ECG, telemetry 
and adverse events as well as pharmacokinetic and pharmacodynamic 
parameters were recorded. Phase II - In a subsequent open trial, the 
response to a single oral dose (60 mg) of P32/98 in 24 patients was 
investigated. After overnight fasting and a 12-h wash-out of previous 
medication each patient received an OGTT at the beginning of the experiment, 
Seven days later the same experiment was done with drug application 15 min 
prior to an OGTT. Blood samples were taken for determination of P32/98, DPPIV, 
glucose, insulin, proinsulin, C-peptide, GLP-1. The drug was well 
tolerated. Parallel to the dose-dependent decrease of plasma 
DPPIV-activity an increase of bioactive GLP-1 was observed Accordingly, an 
improvement of glucose tolerance was shown in healthy volunteers as well 
as in diabetics. Hence, our concept - glucose tolerance improvement via 
incretin modulation by oral DPPIV-inhibitor therapy - has been 
proven successfully in patients. 

REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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PUBLISHER: Bentham Science Publishers 



DOCUMENT TYPE: Journal; General Review 

LANGUAGE: English 

AB A review with refs. Glucagon-like peptide-1 (GLP-1) is released from gut 
endocrine cells following nutrient ingestion and acts to regulate nutrient 
assimilation via effects on gastrointestinal motility, islet hormone 
secretion, and islet cell proliferation. Exogenous administration of 
GLP-1 lowers blood glucose in normal rodents and in multiple exptl. models 
of diabetes mellitus . Similarly, GLP-1 lowers blood glucose in 
normal subjects and in patients with type 2 diabetes. The 
therapeutic utility of the native GLP-1 mol. is limited by its rapid 
enzymic degradation by the serine protease dipeptidyl 
peptidase IV. This review highlights recent advances in 

the authors' understanding of GLP-1 physiol. and GLP-1 receptor signaling, 
and summarizes current pharmaceutical strategies directed at sustained 
activation of GLP-1 receptor-dependent actions for glucoregulation in 
vivo. Given the nutrient-dependent control of GLP-1 release, 
neutraceuticals or modified diets that enhance GLP-1 release from the 
enteroendocrine cell may exhibit glucose-lowering properties in human 
subjects. The utility of GLP-1 derivs . engineered for sustained action 
and/or DP IV-resistance, and the biol. activity of naturally occurring 
GLP-l-related mols. such as exendin-4 is reviewed. Circumventing DP 
IV-mediated incretin degradation via inhibitors that target the DP 
IV enzyme represents a complementary strategy for enhancing GLP-l-mediated 
actions in vivo. Finally, the current status of alternative 
GLP-l-delivery systems via the buccal and enteral mucosa is briefly 
summarized. The findings that the potent glucose-lowering properties of 
GLP-1 are preserved in diabetic subjects, taken together with the 
potential for GLP-1 therapy to preserve or augment p cell mass, 
provides a powerful impetus for development of GLP-l-based human 
pharmaceuticals . 

REFERENCE COUNT: 171 THERE ARE 171 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE RE 
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AB The title compds . (I) [wherein Rl and R2 = independently H, F, 

(halo) alkyl, (halo) alkenyl, (halo) alkynyl; or Rl and R2 may form a 
cycloalkyl group; R3 and R4 = independently (fluoro) alkyl, 
(fluoro) alkenyl, ( fluoro) alkynyl, or CI; X = N or CR; Y = O, S, nor NR; Z 
= O or S; R = independently H or optionally fluoro- or alkoxy-substituted 
(cyclo) alkyl (oxy) , alkenyl (oxy) , or alkynyl (oxy) ; R5 = H or 
(un) substituted alkyl, alkenyl, alkynyl, (hetero) aryl (oxy) , 
heterocyclyl (oxy) , etc.; and pharmaceutically acceptable salts and 
prodrugs thereof] were prepared For example, 2 , 4-dihydroxy-3, 5-dipropyl- 
l f ,l , ,l , -trifluoroacetophenone oxime was acetylated and then treated with 
pyridine and TEA to give 5, 7-dipropyl-6-hydroxy-3-trif luoromethyl-1, 2- 
benzisoxazole. Etherif ication with Me a-bromoisobutyrate in the 
presence of Cs2C03 in DMF, followed by saponification, afforded the 
1, 2-benzoxazolyloxyacetic acid (II). I are potent agonists of peroxisome 
proliferator activated receptor (PPAR) a and/or y and are 
useful in the treatment, control, or prevention of non-insulin dependent 
diabetes mellitus (NIDDM) , hyperglycemia, dyslipidemia, 
hyperlipidemia, hypercholesterolemia, hypertriglyceridemia, 
atherosclerosis, obesity, vascular restenosis, inflammation, and other 
PPARct and/or y mediated diseases, disorders, and conditions 
(no data) . 

REFERENCE COUNT: 2 THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS 
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LANGUAGE: English 

AB A review with 122 refs. The search for intestinal factors regulating the 
endocrine secretion of the pancreas started soon after the discovery of 
secretin, i.e. nearly 100 yr ago. Insulinotropic factors of the gut 
released by nutrients and stimulating insulin secretion in physiol. 
concns . in the presence of elevated blood glucose levels have been named 
incretins. Of the known gut hormones only gastric inhibitory 
polypeptide (GIP) and glucagon-like polypeptide-1 (GLP-1 amide) fulfill 
this definition. The incretin effect (i.e. the ratio between the 
integrated insulin response to an oral glucose load and an isoglycemic 
i.v. glucose infusion) is markedly diminished in patients with type 2 
diabetes mellitus, while the plasma levels of GIP and GLP-1 and 
their responses to nutrients are in the normal range. Therefore, a 
reduced responsiveness of the islet B-cells to incretins has been 
postulated. This insensitivity of the diabetic B-cells towards incretins 
can be overcome by supraphysiol . (pharmacol.) concns. of GLP-1, however 
not of GIP. Accordingly, fasting and postprandial glucose levels can be 
normalized in patients with type 2 diabetes by infusions of 
GLP-1 [7-36] . Further studies revealed that this is partially due to the 
fact that GLP-1, in addition to its insulinotropic effect, also inhibits 
glucagon secretion and delays gastric emptying. These three antidiabetic 
effects qualify GLP-1 as an interesting therapeutic tool, mainly for type 
2 diabetes. However, because of its short plasma half life time 
natural GLP-1 is not suitable for s.c. application. At present methods 
are being developed to improve the pharmacokinetics of GLP-1 by inhibition 
of the cleaving enzyme dipeptidyl peptidase IV 

(DPP-IV) or by synthesis of DPP-IV resistant GLP-1 analogs. Also 
naturally occurring GLP-1 analogs (for instance exendin-4) with a much 
longer half life time than GLP-1 are being tested. Thus, after 100 yr of 
speculations and experimentations, incretins and their analogs are 
emerging as new antidiabetic drugs. 
REFERENCE COUNT: 125 THERE ARE 125 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 
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AB Title compds. [I; R = COCHR3NHR2 or COCHR7CHR3NHR2 ; R2 = H, 

(cyclo) alk (en) yl, aryl, etc.; R3,R7 = H, ( cyclo) alk (en) yl, (hetero) aryl, 
etc.; ^1 of R2,R3,R7 =*= H; dashed line = optional addnl . bond] 
were prepared as dipeptidyl peptidase IV 

inhibitors (no data). Thus, (S) -2, 5-dihydro-lH-pyrrole-2- 
carboxamide was N-acylated by (S) -Me3CCH (NHBoc) C02H to give, after 
dehydration and deprotection, (S,S)-I [R = COCH (CMe3) NH2, dashed line = 
bond] . 
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AB The invention discloses the use of a hypoglycemic agent, or a 

pharmaceutically acceptable salt thereof, for the manufacture of a medicament 

for the prevention or delay of the progression to overt diabetes 

, especially type 2, prevention or reduction of microvascular complications 

(e.g. 

retinopathy, neuropathy, nephropathy) , prevention or reduction of excessive 
cardiovascular morbidity (eg. myocardial infarction, arterial occlusive 
disease, atherosclerosis and stroke) and cardiovascular mortality, 
prevention of cancer and reduction of cancer deaths. Addnl., the invention 
relates to the use of a treatment for diseases and conditions that are 
associated with impaired glucose metabolism, impaired glucose tolerance, or 
impaired fasting glucose. Formulations of nateglinide are included. 
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AB Inhibition of dipeptidyl peptidase IV 

(DPP-IV, EC 3.4.14.5) has been recognized as a mechanistic approach' of 
potential value in the treatment of type 2 diabetes . We will 
describe the design and synthesis of a new class of potent, selective and 
stable DPP-IV inhibitors. The coupling of a resin-based 

generation of diverse N-substituted glycines with a solution-based amide to 

nitrile conversion will be discussed. An extensive SAR profile will be 

detailed. The potential use of these inhibitors for type 2 

diabetes will be highlighted by describing the Pharmacol, profile 

of our development candidate; NVP-DPP728, currently in phase II clin. 

trials . 



=> FIL STNGUIDE 
COST IN U.S. DOLLARS 

FULL ESTIMATED COST 



SINCE FILE 
ENTRY 
70.54 



TOTAL 
SESSION 
70.75 



DISCOUNT AMOUNTS (FOR QUALIFYING ACCOUNTS) 



CA SUBSCRIBER PRICE 



SINCE FILE 
ENTRY 
-15.60 



TOTAL 
SESSION 
-15.60 



FILE 'STNGUIDE' ENTERED AT 07:33:06 ON 09 MAY 2007 

USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT 

COPYRIGHT (C) 2007 AMERICAN CHEMICAL SOCIETY, JAPAN SCIENCE 

AND TECHNOLOGY CORPORATION, AND FACHINFORMATIONSZENTRUM KARLSRUHE 

FILE CONTAINS CURRENT INFORMATION. 

LAST RELOADED: May 4, 2007 (20070504/UP) . 

=> d ibib as hitstr 21-30 

YOU HAVE REQUESTED DATA FROM FILE 1 CAPLUS 1 - CONTINUE? (Y)/N:y 



'AS* IS NOT A VALID FORMAT FOR FILE ' CAPLUS 1 



The following are valid formats : 



ABS 



GI and AB 



ALL BIB, AB, IND, RE 

APPS AI, PRAI 

BIB AN, plus Bibliographic Data and PI table (default) 

CAN List of CA abstract numbers without answer numbers 

CBIB AN, plus Compressed Bibliographic Data 

CLASS IPC, NCL, ECLA, FTERM 

DALL ALL, delimited (end of each field identified) 

DMAX MAX, delimited for post-processing 

FAM AN, PI and PRAI in table, plus Patent Family data 

FBIB AN, BIB, plus Patent FAM 

IND Indexing data 

IPC International Patent Classifications 

MAX ALL, plus Patent FAM, RE 

PATS PI, SO 

SAM CC, SX, TI, ST, IT 

SCAN CC, SX, TI, ST, IT (random display, no answer numbers; 

SCAN must be entered on the same line as the DISPLAY, 

e.g., D SCAN or DISPLAY SCAN) 
STD BIB, CLASS 

IABS ABS, indented with text labels 

I ALL ALL, indented with text labels 

IBIB BIB, indented with text labels 

IMAX MAX, indented with text labels 

ISTD STD, indented with text labels 

OBIB AN, plus Bibliographic Data (original) 

OIBIB OBIB, indented with text labels 

SBIB ? BIB, no citations 

SIBIB IBIB, no citations 

HIT Fields containing hit terms 

HITIND IC, ICA, ICI, NCL, CC and index field (ST and IT) 

containing hit terms 
HITRN HIT RN and its text modification 

HITSTR HIT RN, its text modification, its CA index name, and 

its structure diagram 
HITSEQ HIT RN, its text modification, its CA index name, its 

structure diagram, plus NTE and SEQ fields 
FHITSTR First HIT RN, its text modification, its CA index name, and 

its structure diagram 
FHITSEQ First HIT RN, its text modification, its CA index name, its 

structure diagram, plus NTE and SEQ fields 
KWIC Hit term plus 20 words on either side 

OCC Number of occurrence of hit term and field in which it occurs 

To display a particular field or fields, enter the display field 
codes. For a list of the display field codes, enter HELP DFIELDS at 



an arrow prompt (=>) . Examples of formats include: TI; TI,AU; BIB, ST; 
TI,IND; TI,SO. You may specify the format fields in any order and the 
information will be displayed in the same order as the format 
specification. 

All of the formats (except for SAM, SCAN, HIT, HITIND, HITRN, HITSTR, 
FHITSTR, HITSEQ, FHITSEQ, KWIC, and OCC) may be used with DISPLAY ACC 
to view a specified Accession Number. 
ENTER DISPLAY FORMAT (BIB):abs 

L4 ANSWER 21 OF 45 CAPLUS COPYRIGHT 2 007 ACS on STN 

AB Incretin hormones importantly enhance postprandial insulin secretion but 
are rapidly degraded to inactive metabolites by ubiquitous 
dipeptidyl peptidase IV. The concns . of the 



intact biol. active hormones remain largely unknown. Using newly 
developed assays for intact glucagon-like peptide (GLP)-l and 
glucose-dependent insulinotropic polypeptide (GIP) , we measured plasma 
concns . after a mixed breakfast meal (566 kcal) in 12 type 2 diabetic 
patients (age 57 yr [range 49-67], BMI 31 kg/m2 [27-38], and HbAlc 9.2% 
[7.0-12.5]) and 12 matched healthy subjects. The patients had fasting 
hyperglycemia (10.7 mmol/1 [8.0-14.8]) increasing to 14.6 mmol/1 
(11.5-21.5) 75 min after meal ingestion. Fasting levels of insulin and 
C-peptide were similar to those of the healthy subjects, but the 
postprandial responses were reduced and delayed. Fasting levels and meal 
responses were similar between patients and healthy subjects for total GIP 
(intact + metabolite) as well as intact GIP, except for a small decrease 
in the patients at 120 min; integrated areas for intact hormone (area 
under the curve [AUC] INT) averaged 52±4% (for patients) vs. 56±3% 
(for control subjects) of total hormone AUC (AUCTOT) . AUCINT for GLP-1 
averaged 48±2% (for patients) vs. 51±5% (for control subjects) of 
AUCTOT. AUCTOT for GLP-1 as well as AUCINT tended to be reduced in the 
patients (P = 0.2 and 0.07, resp.); but the profile of the intact GLP-1 
response was characterized by a small early rise (30-45 min) and a 
significantly reduced late phase (75-150 min) (P < 0.02). The measurement 
of intact incretin hormones revealed that total as well as intact GIP 
responses were minimally decreased in patients with type 2 
diabetes, whereas the late intact GLP-1 response was strongly 
reduced, supporting the hypothesis that an impaired function of GLP-1 as a 
transmitter in the enteroinsular axis contributes to the inappropriate 
insulin secretion in type 2 diabetes. 
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AB The incretin GIP (glucose-dependent insulinotropic polypeptide) , a 42 

amino acid peptide, is released from the K-cells of the small intestine 
into the blood in response to oral nutrient ingestion. GIP inhibits the 
secretion of gastric acid and promotes the release of insulin from 
pancreatic islet cells. A study was conducted in which N- and C-terminal 
truncated fragments as well as various GIP analogs with a reduced peptide 
bond or alterations of the amino acids close to the dipeptidyl 
peptidase IV (DPIV) specific cleavage site were 

synthesized with the goal of improving DPIV-resistance and a prolonged 
half-time. Findings indicated that DPIV-resistant analogs of GIP1-30 
could be synthesized. The introduction of D-amino acids in the PI and 
PI* -position resulted in a slight reduction in binding and bioactivity. The 
examined C-terminal truncated fragments showed no binding affinity, whereas 
the antagonistic N-terminal truncated fragments were able to bind to 
transfected rat GIP receptor. These results emphasize the hypothesis of 
an existing one-receptor-two-interaction-sites-model which was shown for 
peptides of the GRF-family. Concerning the potential use of GIP analogs 
in the treatment of type II diabetes mellitus, these results 
offer the possibility of synthesizing analogs with reasonable half-life 
times and physiol. relevant binding affinities and bioactivity. 
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AB This is the second patent application from Novartis describing 

N-substituted-2-cyanopyrrolidines as inhibitors of 

dipeptidyl peptidase IV (DPP-IV) . DPP-IV is a 

serine protease which cleaves Xaa-Pro- or Xaa-Ala-amino terminal sequences 
from biol. active peptides, transforming them into inactive or even 
antagonistic species. Among them is glucagon-like peptide 1 (GLP-1), a 
major stimulator of pancreatic insulin secretion with addnl . properties in 
lowering the blood glucose level, which is normally secreted in response 
to food ingestion. By inhibiting DPP-IV the endogenous GLP-1 is preserved 
for longer periods, the inhibitors being useful in the treatment 
of the non-insulin-dependent diabetes mellitus (NIDDM) , obesity, 
arthritis, osteoporosis and other diseases generated or enhanced by 
impaired glucose tolerance. The compds . claimed in this application are 



novel N-substituted 2-cyanopyrrolidines bearing adamantyl moieties as 
biocompatible lipophylic groups; their low nanomolar level of DPP-IV 
inhibition, as well as their in vivo therapeutic profile, are improved as 
compared with the results obtained in previous studies. 
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AB Glucagon-like peptide-1 ( 7-36) amide (tGLP-1) has attracted considerable 
potential as a possible therapeutic agent for type 2 diabetes. 
However, tGLP-1 is rapidly inactivated in vivo by the exopeptidase 
dipeptidyl peptidase IV (DPP IV), thereby 

terminating its insulin releasing activity. The present study has examined 
the ability of a novel analog, His7-glucitol tGLP-1 to resist plasma 
degradation and enhance the insulin-releasing and antihyperglycemic activity 
of the peptide in 20-25-wk-old obese diabetic ob/ob mice. Degradation of 
native tGLP-1 by incubation at 37° with obese mouse plasma was 
clearly evident after 3 h (35% intact) . After 6 h, more than 87% of 
tGLP-1 was converted to GLP-1 ( 9-36) amide and two further N-terminal 
fragments, GLP-l(7-28) and GLP-l(9-28). In contrast, His7-glucitol tGLP-1 
was completely resistant to N-terminal degradation The formation of 
GLP-1 (9-36) amide from native tGLP-1 was almost totally abolished by addition 
of diprotin A, a specific inhibitor of DPP IV. Effects of 

tGLP-1 and His7-glucitol tGLP-1 were examined in overnight fasted obese mice 
following i.p. injection of either peptide (30 nmol/kg) together with 
glucose (18 mmol/kg) or in association with feeding. Plasma glucose was 
significantly lower and insulin response greater following administration 
of His7-glucitol tGLP-1 as compared to glucose alone. Native tGLP-1 
lacked antidiabetic effects under the conditions employed, and neither 
peptide influenced the glucose-lowering action of exogenous insulin (50 
units/kg). Twice daily s.c. injection of ob/ob mice with His7-glucitol 
tGLP-1 (10 nmol/kg) for 7 days reduced fasting hyperglycemia and greatly 
augmented the plasma insulin response to the peptides given in association 
with feeding. These data demonstrate that His7-glucitol tGLP-1 displays 
resistance to plasma DPP IV degradation and exhibits antihyperglycemic 
activity and substantially enhanced insulin-releasing action in a commonly 
used animal model of type 2 diabetes. 
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AB Gastric inhibitory polypeptide (GIP) is susceptible to degradation, 
but only recently has dipeptidyl peptidase IV 

been identified as the enzyme responsible. Most RIAs recognize both 
intact GIP- (1-42) and the noninsulinotropic N-terminally truncated 
metabolite, GIP- (3-42), hampering measurement of plasma concns. The mol. 
nature of GIP was examined using HPLC and a newly developed RIA specific for 
the intact N-terminus of human GIP. In healthy subjects after a mixed 
meal, intact GIP (N-terminal RIA) accounted for 37.0±2.5% of the total 
immunoreactivity determined by C-terminal assay. High pressure liquid 
chromatog. 

anal, of fasting samples by C-terminal assay revealed one major peak 
(73.8±2.9%) coeluting with GIP-(3-42). One hour postprandially, two 
major peaks were detected, corresponding to GIP- (3-42) and GIP- (1-42) 
(58.1±2.7% and 35.7±4.2%, resp.). GIP- (3-42) was not detected by 
N-terminal assay; the major peak coeluted with intact GIP (86.4±5.8% 
and 81.3±0.9%, 0 and 1 h, resp.). After iv infusion, intact GIP 
constituted 37.1±4.1% and 41.3±3.4% of the total immunoreactivity in 
healthy and type 2 diabetic subjects, resp. The plasma tl/2 was shorter 
(P < 0.0001) when determined by N-terminal compared with C-terminal assay 
(7.3±1.0 vs. 16.8±1.6 and 5.2±0.6 vs. 12 . 9±0 . 9 min, healthy 
and diabetic subjects, resp.), and both tl/2 were shorter in the diabetic 
group (P < 0.05). The authors conclude that dipeptidyl 
peptidase IV is important in GIP metabolism in humans in 

vivo, and that an N-terminally directed assay is required. for determination of 
plasma concns. of biol. active GIP. 
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AB Dipeptidyl peptidase IV (DPP IV, also known 

as CD26; EC 3.4, 14.5) is a non-integrin receptor glycoprotein with 
multiple functions, including cell adhesion, cellular trafficking through 
the extracellular matrix and co-stimulatory potential during T cell 
activation. By virtue of its exopeptidase activity, DPP IV plays a key 
regulatory role in the metabolism of peptide hormones. Based on data emerging 
from different biomedical specialties, it appears worthwhile to highlight 
the different facets of DPP IV in nutrition, immune responses and peptide 
hormone metabolism The presentation of the complex regulatory circuits in 
which DPP IV appears to be involved may also serve as a note of caution, 
in view of attempts to apply selective inhibitors of DPP IV 
enzymic activity for the treatment of disease, e.g. Type II 
diabetes. 
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AB The use of metformin in the preparation of pharmaceutical compns . useful for 
inhibiting the enzyme dipeptidyl peptidase IV 

, in particular for increasing the plasma concentration of Glucagon-Like 
Peptide-1 (GPL-1) , is described. Metformin was administered at 850 mg 
orally t.i.d. for 14 days to obese non-diabetic male patients, aged 30-60 
yr. Metformin increased the plasma levels of the active forms of GPL-1 
after an oral glucose load, without modifying the basal hormone concentration 
Tablets of 850 mg metformin are administered 3 times a day before 
breakfast, lunch and dinner. 
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AB We explored whether inhibition of the enzyme dipeptidyl 
peptidase IV (DPP IV) increases endogenous levels of 

glucagon-like peptide-1 (GLP-1) and improves glucose tolerance and insulin 
secretion in mice. Glucose (150 mg) was administered through a gastric 
gavage with or without the inhibitor of dipeptidyl 
peptidase IV, valine-pyrrolidide (100 pmol/kg) , in 

high-fat fed glucose intolerant or control C57BL/6J mice. The increase in 
plasma GLP-1 after gastric glucose was potentiated by dipeptidyl 
peptidase IV inhibition (P<0.05). Valine-pyrrolidide 
also potentiated the plasma insulin response to gastric glucose and 
improved the glucose tolerance in both groups of mice (P<0.001). In 
contrast, valine-pyrrolidide did not affect glucose-stimulated insulin 
secretion from isolated islets. This suggests that valine-pyrrolidide 
improves insulin secretion and glucose tolerance through indirect action, 
probably through augmentation of levels of GLP-1 and other incretin 
hormones. Therefore, inhibition of dipeptidyl peptidase 
IV activity is feasible to exploit as a treatment for glucose 
intolerance and type 2 diabetes. 
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RNHCH2COR5 [I; R = (cyclo) alkyl, CH2CH2NHR1, CH2CH2R2, CH2CH2CH (R3) 2, 
(CH2)3R4; Rl = (un) substituted pyridinyl or -pyrimidinyl; R2,R3 = 
(un) substituted Ph; R4 = 2-oxopyrrolidinyl or alkoxy; R5 = 
(R) -4-cyano-3-thiazolidinyl] were prepared Thus, (R) -thiazolidine-4- 



i 



carboxamide was N-acylated by Me3C02CNRCH2C02H (R = cyclohexyl) (preparation 
each given) and the product dehydrated to give, after deprotection, title 
compound II. Data for biol. activity of I were given. 
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launched. New approaches with mechanisms different from current therapies 
are being explored, including novel ligands of peroxisome 
prolif erator-activated receptor, glucagon receptor antagonists, 
dipeptidyl peptidase IV inhibitors, 
and insulin receptor activators. 
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AB Incretin hormones importantly enhance postprandial insulin secretion but 
are rapidly degraded to inactive metabolites by ubiquitous 
dipeptidyl peptidase IV. The concns. of the 

intact biol. active hormones remain largely unknown. Using newly 
developed assays for intact glucagon-like peptide (GLP)-l and 
glucose-dependent insulinotropic polypeptide (GIP) , we measured plasma 
concns. after a mixed breakfast meal (566 kcal) in 12 type 2 diabetic 
patients (age 57 yr [range 49-67], BMI 31 kg/m2 [27-38], and HbAlc 9.2% 
[7.0-12.5]) and 12 matched healthy subjects. The patients had fasting 
hyperglycemia (10.7 mmol/1 [8.0-14.8]) increasing to 14.6 mmol/1 
(11.5-21.5) 75 min after meal ingestion. Fasting levels of insulin and 
C-peptide were similar to those of the healthy subjects, but the 
postprandial responses were reduced and delayed. Fasting levels and meal 
responses were similar between patients and healthy subjects for total GIP 
(intact + metabolite) as well as intact GIP, except for a small decrease 
in the patients at 120 min; integrated areas for intact hormone (area 
under the curve [AUC]INT) averaged 52±4% (for patients) vs. 56±3% 
(for control subjects) of total hormone AUC (AUCTOT) . AUCINT for GLP-1 
averaged 48±2% (for patients) vs. 51±5% (for control subjects) of 
AUCTOT. AUCTOT for GLP-1 as well as AUCINT tended to be reduced in the 
patients (P = 0.2 and 0.07, resp.); but the profile of the intact GLP-1 
response was characterized by a small early rise (30-45 min) and a 
significantly reduced late phase (75-150 min) (P < 0.02). The measurement 
of intact incretin hormones revealed that total as well as intact GIP 
responses were minimally decreased in patients with type 2 
diabetes, whereas the late intact GLP-1 response was strongly 
reduced, supporting the hypothesis that an impaired function of GLP-1 as a 
transmitter in the enteroinsular axis contributes to the inappropriate 



insulin secretion in type 2 diabetes. 
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Analogs of glucose-dependent insulinotropic 
polypeptide with increased dipeptidyl 
peptidase IV resistance 

Kuhn-Wache, Kerstin; Manhart, Susanne; Hoffmann, 
Torsten; Hinke, Simon A. ; Gelling, R. ; Pederson, 
Raymond A.; Mcintosh, Christopher H. S.; Demuth, 
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Probiodrug GmbH, Halle/Saale, 06120, Germany 
Advances in Experimental Medicine and Biology ( 
2000), 477, 187-195 
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Kluwer Academic/ Plenum Publishers 
Journal 
English 

The incretin GIP (glucose-dependent insulinotropic polypeptide), a 42 
amino acid peptide, is released from the K-cells of the small intestine 
into the blood in response to oral nutrient ingestion. GIP inhibits the 
secretion of gastric acid and promotes the release of insulin from 
pancreatic islet cells. A study was conducted in which N- and C-terminal 
truncated fragments as well as various GIP analogs with a reduced peptide 
bond or alterations of the amino acids close to the dipeptidyl 
peptidase IV (DPIV) specific cleavage site were 

synthesized with the goal of improving DPIV-resistance and a prolonged 
half-time. Findings indicated that DPIV-resistant analogs of GIP1-30 
could be synthesized. The introduction of D-amino acids in the PI and 
PI 1 -position resulted in a slight reduction in binding and bioactivity. The 
examined C-terminal truncated fragments showed no binding affinity, whereas 
the antagonistic N-terminal truncated fragments were able to bind to 
transfected rat GIP receptor. These results emphasize the hypothesis of 
an existing one-receptor-two-interaction-sites-model which was shown for 
peptides of the GRF-family. Concerning the potential use of GIP analogs 
in the treatment of type II diabetes mellitus, these results 
offer the possibility of synthesizing analogs with reasonable half-life 
times and physiol. relevant binding affinities and bioactivity. 
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This is the second patent application from Novartis describing 
N-substituted-2-cyanopyrrolidines as inhibitors of 
dipeptidyl peptidase IV (DPP-IV) . DPP-IV is a 

serine protease which cleaves Xaa-Pro- or Xaa-Ala-amino terminal sequences 
from biol. active peptides, transforming them into inactive or even 
antagonistic species. Among them is glucagon-like peptide 1 (GLP-1) , a 
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major stimulator of pancreatic insulin secretion with addnl. properties in 
lowering the blood glucose level, which is normally secreted in response 
to food ingestion. By inhibiting DPP-IV the endogenous GLP-1 is preserved 
for longer periods, the inhibitors being useful in the treatment 
of the non-insulin-dependent diabetes mellitus (NIDDM) , obesity, 
arthritis, osteoporosis and other diseases generated or enhanced by 
impaired glucose tolerance. The compds . claimed in this application are 
novel N-substituted 2-cyanbpyrrolidines bearing adamantyl moieties as 
biocompatible lipophylic groups; their low nanomolar level of DPP-IV 
inhibition, as well as their in vivo therapeutic profile, are improved as 
compared with the results obtained in previous studies . 
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AB Glucagon-like peptide-1 ( 7-36) amide (tGLP-1) has attracted considerable 
potential as a possible therapeutic agent for type 2 diabetes. 
However, tGLP-1 is rapidly inactivated in vivo by the exopeptidase 
dipeptidyl peptidase IV (DPP IV) , thereby 

terminating its insulin releasing activity. The present study has examined 
the ability of a novel analog, His7-glucitol tGLP-1 to resist plasma 
degradation and enhance the insulin-releasing and antihyperglycemic activity 
of the peptide in 20-25-wk-old obese diabetic ob/ob mice. Degradation of 
native tGLP-1 by incubation at 37° with obese mouse plasma was 
clearly evident after 3 h (35% intact) . After 6 h, more than 87% of 
tGLP-1 was converted to GLP-1 ( 9-36) amide and two further N-terminal 
fragments, GLP-l(7-28) and GLP-l(9-28). In contrast, His7-glucitol tGLP-1 
was completely resistant to N-terminal degradation The formation of 
GLP-1 (9-36) amide from native tGLP-1 was almost totally abolished by addition 
of diprotin A, a specific inhibitor of DPP IV. Effects of 

tGLP-1 and His7-glucitol tGLP-1 were examined in overnight fasted obese mice 
following i.p. injection of either peptide (30 nmol/kg) together with 
glucose (18 mmol/kg) or in association with feeding. Plasma glucose was 
significantly lower and insulin response greater following administration 
of His7-glucitol tGLP-1 as compared to glucose alone. Native tGLP-1 
lacked antidiabetic effects under the conditions employed, and neither 
peptide influenced the glucose-lowering action of exogenous insulin (50 
units/kg). Twice daily s.c. injection of ob/ob mice with His7-glucitol 
tGLP-1 (10 nmol/kg) for 7 days reduced fasting hyperglycemia and greatly 
augmented the plasma insulin response to the peptides given in association 
with feeding. These data demonstrate that His7-glucitol tGLP-1 displays 
resistance to plasma DPP IV degradation and exhibits antihyperglycemic 
activity and substantially enhanced insulin-releasing action in a commonly 
used animal model of type 2 diabetes. 
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Journal 
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Gastric inhibitory polypeptide (GIP) is susceptible to degradation, 
but only recently has dipeptidyl peptidase IV 

been identified as the enzyme responsible. Most RIAs recognize both 
intact GIP- (1-42) and the noninsulinotropic N-terminally truncated 
metabolite, GIP-(3-42), hampering measurement of plasma concns . The mol . 
nature of GIP was examined using HPLC and a newly developed RIA specific for 
the intact N-terminus of human GIP. In healthy subjects after a mixed 
meal, intact GIP (N-terminal RIA) accounted for 37.0±2.5% of the total 
immunoreactivity determined by C-terminal assay. High pressure liquid 
chromatog . 

anal, of fasting samples by C-terminal assay revealed one major peak 
(73.8±2.9%) coeluting with GIP-(3-42). One hour postprandially, two 
major peaks were detected, corresponding to GIP- (3-42) and GIP- (1-42) 
(58.1±2.7% and 35.7±4.2%, resp.). GIP-(3-42) was not detected by 
N-terminal assay; the major peak coeluted with intact GIP (86.4±5.8% 
and 81.3±0.9%, 0 and 1 h, resp.). After iv infusion, intact GIP 
constituted 37.1±4.1% and 41.3±3.4% of the total immunoreactivity in 
healthy and type 2 diabetic subjects, resp. The plasma tl/2 was shorter 
(P < 0.0001) when determined by N-terminal compared with C-terminal assay 
(7.3±1.0 vs. 16.8±1.6 and 5.2±0.6 vs. 12.9±0.9 min, healthy 
and diabetic subjects, resp.), and both tl/2 were shorter in the diabetic 
group (P < 0.05). The authors conclude that dipeptidyl 
peptidase IV is important in GIP metabolism in humans in 

vivo, and that an N-terminally directed assay is required for determination 
plasma concns. of biol. active GIP. 
REFERENCE COUNT: 35 THERE ARE 35 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L4 



ANSWER 26 OF 45 CAPLUS COPYRIGHT 2007 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 



CORPORATE SOURCE: 



2000:649587 CAPLUS 
134:206508 

A guardian angel: the involvement of 
dipeptidyl peptidase IV in 

psychoneuroendocrine function, nutrition and immune 
defence 

Hildebrandt, Martin; Reutter, Werner; Arck, Petra; 
Rose, Matthias; Klapp, Burghard F. 

Charite Campus Virchow-Klinikum, Medizinische Fakultat 
der Humboldt-Universitat zu Berlin, Berlin, D-13353, 
Germany 

Clinical Science (2000), 99(2), 93-104 
CODEN: CSCIAE; ISSN: 0143-5221 
Portland Press Ltd. 
Journal 
English 

AB Dipeptidyl peptidase IV (DPP IV, also known 

as CD26; EC 3.4, 14.5) is a non-integrin receptor glycoprotein with 
multiple functions, including cell adhesion, cellular trafficking through 
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the extracellular matrix and co-stimulatory potential during T cell 
activation. By virtue of its exopeptidase activity , DPP IV plays a key 
regulatory role in the metabolism of peptide hormones. Based on data emerging 
from different biomedical specialties, it appeals worthwhile to highlight 
the different facets of DPP IV in nutrition, immune responses and peptide 
hormone metabolism The presentation of the complex regulatory circuits in 
which DPP IV appears to be involved may also serve as a note of caution, 
in view of attempts to apply selective inhibitors of DPP IV 
enzymic activity for the treatment of disease, e.g. Type II 
diabetes . 
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The use of metformin in the preparation of pharmaceutical compns. useful for 
inhibiting the enzyme dipeptidyl peptidase IV 

, in particular for increasing the plasma concentration of Glucagon-Like 
Peptide-1 (GPL-1) , is described. Metformin was administered at 850 mg 
orally t.i.d. for 14 days to obese non-diabetic male patients, aged 30-60 
yr. Metformin increased the plasma levels of the active forms of GPL-1 
after an oral glucose load, without modifying the basal hormone concentration 
Tablets of 850 mg metformin are administered 3 times a day before 
breakfast, lunch and dinner. 
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inhibition of dipeptidyl peptidase 
IV in mice 
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We explored whether inhibition of the enzyme dipeptidyl 
peptidase IV (DPP IV) increases endogenous levels of 

glucagon-like peptide-1 (GLP-1) and improves glucose tolerance and insulin 
secretion in mice. Glucose (150 mg) was administered through a gastric 
gavage with or without the inhibitor of dipeptidyl 
peptidase IV, valine-pyrrolidide (100 nmol/kg) , in 

high- fat fed glucose intolerant or control C57BL/6J mice. The increase in 
plasma GLP-1 after gastric glucose was potentiated by dipeptidyl 
peptidase IV inhibition (P<0.05). Valine-pyrrolidide 
also potentiated the plasma insulin response to gastric glucose and 
improved the glucose tolerance in both groups of mice (P<0.001). In 
contrast, valine-pyrrolidide did not affect glucose-stimulated insulin 
secretion from isolated islets. This suggests that valine-pyrrolidide 
improves insulin secretion and glucose tolerance through indirect action, 
probably through augmentation of levels of GLP-1 and other incretin 
hormones. Therefore, inhibition of dipeptidyl peptidase 
IV activity is feasible to exploit as a treatment for glucose 
intolerance and type 2 diabetes. 
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AB RNHCH2COR5 [I; R = ( cyclo) alkyl, CH2CH2NHR1, CH2CH2R2, CH2CH2CH (R3) 2 , 
(CH2)3R4; Rl = (un) substituted pyridinyl or -pyrimidinyl; R2,R3 = 
(un) substituted Ph; R4 = 2-oxopyrrolidinyl or alkoxy; R5 = 
(R) -4-cyano-3-thiazolidinyl] were prepared Thus, (R) -thiazolidine-4- 
carboxamide was N-acylated by Me3C02CNRCH2C02H (R = cyclohexyl) (preparation 
each given) and the product dehydrated to give, after deprotection, title 
compound II. Data for biol. activity of I were given. 
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A review with 50 refs. Type 2 diabetes is a chronic metabolic 
derangement that results from defects in both insulin action and 
secretion. New thiazolidinedione insulin sensitizers have been recently 
launched. New approaches with mechanisms different from current therapies 
are being explored, including novel ligands of peroxisome 
prolif erator-activated receptor , glucagon receptor antagonists, 
dipeptidyl peptidase IV inhibitors, 
and insulin receptor activators . 
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